Motivation
A key observational condition for filament formation is flux cancellation at the polarity inversion line. Magnetic reconnection in the photosphere is the accepted mechanism of cancellation.
The rate of filament channel formation increases in the presence of a stronger magnetic field along the channel (Wang & Muglach 2007) .
A relationship appears to exist between the magnitude of the axial magnetic field in the filament channel and the speed of reconnection inflow.
Observational properties of canceling features
Interacting fluxes: Φ ≃ 10 
MHD equations
Momentum equation:
Induction equation:
Magnetic field merging in a stagnation-point flow
Magnetic merging in a 3D stagnation-point flow Steady stagnation-point flow:
Local magnetic field:
Axial magnetic field in the filament channel:
magnetic field in filaments -p.9/20
Solution for the axial magnetic field: η = 0
Field amplification by advection:
The observed field increase can only occur in 3D flows with κ > 0.
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Solution for the axial magnetic field: η > 0
Change of variables:
General solution:
Axial magnetic field in the filament channel
Initial-value problem:
Axial magnetic field in the channel:
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Gaussian profile for the initial magnetic field
Initial axial field profile:
Solution to the initial-value problem:
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The maximum axial magnetic field -1
Condition for a maximum B :
For the Gaussian initial profile
Maximum axial field increase factor:
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The maximum axial magnetic field -2
Key result: faster inflows lead to stronger axial fields.
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Asymptotic forms of the solution
Field amplification can only happen in 3D flows with κ > 0.
Summary
An MHD model leads to a formula for the maximum strength of the axial magnetic field B (t m ) in a filament channel in terms of the rate of photospheric magnetic reconnection.
Filament channels are observed to form faster in the presence of a stronger axial field (Wang & Muglach 2007) . Physically B (t m ) is an indicator of the photospheric reconnection rate rather than the other way around.
Traditionally the reconnection inflow speed v i is related to the profile of the reconnecting field component that vanishes at the reconnection site. Relating v i to the axial field should have an advantage from the observational standpoint.
